Aphids are soft bodied sap sucking insect which cause great damage to agricultural and horticultural plants. Aphids have undergone several morphological and physiological changes in order to live on different host plants. The various host plants act as agents of natural selection. Therefore, morphology may reflect host specific behavioral adaptation. The morphological characters of Aphis craccivora was examined on four host plants viz., Phaseolus sinensis, Lablab purpureus, Vigna radiata and Vigna mungo. The results indicated that host plants have a significant effect on morphological traits of A. craccivora. All the morphological characters viz., body length, width, antennal length, ultimate rostrum segment, hind tarsus, siphunculi, and cauda were investigated. The maximum growth (length and width) of alate and apterous was observed on P. sinensis (2.19±0.10, 1.18± 0.01 and 1.98±0.04, 1.32±0.01) followed by L. purpureus, V. radiata and V. mungo. The significant variation is observed by t-test (t=0.06 and 0.12 P<0.05). Similarly, the maximum body size of instars stages were also observed on P. sinensis and minimum on V. mungo. The variation is obtained highly significant by Anova test for length and breadth (F1=189.43, F2=16.04; P<0. 05 and F1=30.65, F2=325.08; P<0.05). The number of antennal segments, length of hind tibia, siphunculi, cauda and number of caudal hairs are found to be useful characters for identifying instars stages. The maximum size of aphis was observed on P. sinensis and minimum on V. mungo. It is probably due to chemical substances and presence of trichomes on leaves which reduced phloem feeding activities of aphids.
Introduction
Morphotaxonomy can be regarded as a reliable and powerful tool among applied entomologists for discrimination of aphid taxa [1] . Aphids show a very high degree of hostspecific behavioral adaptations when they undergone morphological and physiological changes in order to live on different host plants [2] . reported that secondary metabolites can change the chemical components of plants. So that, this could change the composition of plant sap which is the diet of aphids. This different diet can affect indirectly the morphological characters of related aphids [3] .
Phytophagous insects do not manage to feed on different host plants unless they show appropriate morphological changes in addition to physiological ones [4] reported that different host plants act as agents of natural selection and therefore morphology may reflect host specific behavioral adaptations. The main purpose of the present study was to find out the relative importance of different host plants effect on morphological traits of Aphis craccivora. From the practical point of view, studies on host specialized sub-specific taxa or closely related species, improve our knowledge of their ecology and provide valuable information for optimizing crop protection programs.
Material and Methods
Aphids were collected from different host plants of family Fabaceae (Lablab purpureus, Phaseolus sinensis, Vigna radiata and Vigna mungo) from agricultural field and placed in laboratory in separate beakers with leaves of host plants. Newly born all instars were preserved in 70% Ethyl Alcohol and Glycerin (5:1) for systematical study. Adult aphids were also preserved for systematical study. Adult aphids were first boiled in 95% ethyl alcohol for 5-10 minutes in water bath. Alcohol was decanted off and the aphids were boiled again in 10% KOH. The specimens were again rinsed in 95% ethyl alcohol. The aphids were again heated in saturated solution of chloral hydrate in distilled liquid phenol for 10-15 minutes in water bath as mentioned by [5] . The mounting medium was prepared by mixing chloral hydrate (20 gm), powered gum acacia (12gm), glycerin (6.25ml) and distilled water (20ml), for this the gum was dissolved in distilled water. The chloral hydrated and glycerin was dissolved in this solution. The solution was filtered twice through glass wools for removing impurities. Measurements of all morphological characters were made using a microscope fitted with a calibrated micrometer. Before the measurements, the magnification was calibrated and kept unchanged throughout the measurements and a consistency test was performed in order to check the accuracy and consistency of measurements. Measurement of different part of the body was done according to [5] .
Results
The effect of four host plants viz., (P. sinensis, L. purpureus, V. radiata and V. mungo) on the morphological characters of A. craccivora and their development stages were investigated. The variation was observed in different body parts of adult as well as in nymphal stages. (Table-06 ). The significant variation is observed by ANOVA test (F1= 24.14, F2= 6.0; P< 0.05) and found to be host dependent.
(b)
Adults The maximum size of cauda of alate and apterous A. craccivora was observed on P. sinensis (0.23±0.007 mm; 0.212±0.008 mm) followed by L. purpureus, V. radiata, V. mungo (Table-06 ). The significant variation is observed by t-test (t-value= 0.0089, df=3; P< 0.05). 
Discussion
Morphotaxonomy can be regarded as a reliable and powerful tool among applied entomologists for discrimination of adults as well as in the development stages. Alate was observed larger in length in compare to apterous. However, body width was more in case of 3 4 1 2
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apterous. Antennae of apterous were observed shorter than body without rhinaria but in alate A. craccivora antennae were observed longer than body with rhinaria arranged in line [6] reported antennae of alate about 0.65-0.85 times as long as body. In apterous, the abdominal dorsum was observed blackish with dark continuous medium patch and polygonal reticulations. The siphunculi were cylindrical, strongly imbricated and flanged. However, in the case of alate abdomen dorsum had long dark segmental bar across the abdominal tergites, cauda strongly spinose somewhat constricted at the middle or basal third. Wings venation was observed normal in alate forms (Plate 1 and 2) . The number of antennal segments, length of hind tibia, siphunculi and number of caudal hairs are found to be useful characters for identifying 1 st and 2 nd instar while, ratio of length of siphunculi and cauda to ht 2 [6] . Aphids have undergone morphological and physiological changes in order to live on different host plant species due to its nutritional, chemical and physical structure which is in the conformity of some other authors [7, 8] . Dixon, Kindlmann and Jarosik [9] also reported that plants elements resulting particular optimum aphid size due to phloem depth varies with plant species. According to Blackmann and Spence [10], host dependent allometric growth, resulting in changes of shape that adjust the morphology to the current host plant. The larger body size of A. craccivora on P. sinensis reflects the better quality of host plant. The mean value of all measured morphological character viz., body length, body width, antennal segment, u.r.s, h.t 2., siphunculi and cauda were observed more or larger on P. sinensis than the other host plants. It reflects that, the P. sinensis are more suitable host plants than the other host plants. The lowest growth and development was recorded on V. mungo. It means interaction between aphids and their host plants produced morphological changes in the aphid population and these changes may be due to phenotypic plasticity. Dixon, Kindlmann and Jarosik [9] also studied the effect of host plants and reported that Brevicoryne brassicae expressed longer body length, antennae length, u.r.s, h.t 2. etc on radish cabbage due to suitability of radish than cabbage. Gorur [11] also reported that B. brassicae expressed longer hind tarsus on radish due to presence of trichomes. But contrary to this, in the present investigation h.t 2. of A. craccivora was observed less on Vigna spp. having much trichomes. Similarly, Moran [12] showed that Uroleucon sp. has longer hind tarsi when using hairy plant species and shorter ones when using smooth surface of plant. Dixon [13] stated that aphid size is strongly correlated with the length of its proboscis which is determined by the depth to which the aphid has to probe plant tissues in order to feed. Phloem depth varies with plant species and the position of the aphids on the host.
Conclusion
The systematical study of A. craccivora and their development stages are necessary because, host specific behavioural adaptation could affect morphological variation and these types of biosystematical work are provide framework to investigate genetic and biological differences. The aim of this study was to investigate morphological variation of A. craccivora associated with different host plants using morphometric analysis. In this way, we know the effect of host plants on the shape and size of A. craccivora when it was reared on different plants. Thus, this kind of information is very useful in biological control programme.
